Several muscle diseases have been associated with hyperthyroidism. They include acute and chronic thyrotoxic myopathies, exophthalmic ophthalmoplegia, periodic paralysis, and myasthenia gravis (Ramsey, 1968 (Ramsey, , 1974 . In contrast to muscle, peripheral nerve involvement in hyperthyroidism has received little attention. We have recently studied a severely thyrotoxic patient and have demonstrated the presence of a peripheral neuropathy virtually restricted to the lower extremities. A number of similar cases of flaccid leg weakness associated with thyrotoxicosis were described in the European literature of the late nineteenth century, as reviewed by Sattler in 1908 (Sattler, 1952) . The clinical condition was called 'Basedow's paraplegia' (Charcot, 1889; Joffroy, 1894) .
CASE REPORT
The patient, an 18 year old black male with familial hyperthyroidism, was admitted to the University of Virginia Hospital with a four week history of severe leg weakness and dysaesthesias. He had suffered from a toxic goitre for three months. On examination, he had pronounced exophthalmos with lid lag, a warm grossly enlarged thyroid gland, dysphonia, and marked signs of adrenergic overstimulation including tachycardia, diaphoresis, agitation, and a rapid tremor of the outstretched fingers. The neurological dysfunction was limited to the motor and sensory systems except for weakness of the superior rectus muscle of the left eye. Marked proximal and distal leg weakness was associated with moderate muscular atrophy, severe hypotonia, and absent tendon reflexes in the legs only. With the exception of slight weakness of the intrinsic hand muscles, the musculature of the rest of the body was strikingly normal. This marked selectivity of leg weakness resembled that of patients with flaccid paraparesis. The patient walked with great difficulty, showing marked steppage and waddling gait. When he rose from a sitting position, his paraplegia-like weakness became more apparent as shown in the movie frames of Fig. 1 (20 September 1974) , the sensory deficit had disappeared. The patient's strength continued to improve, more in the proximal than in the distal muscles. The hip waddling and steppage were less pronounced. At seven months (30 November 1974), the patient could walk without much difficulty, although he still had bilateral foot-drop and could barely stand on his toes. Recovery was still incomplete one year after the onset of leg weakness.
ELECTROPHYSIOLOGICAL STUDIES
The initial studies were performed on 14 March 1974, nine days after the onset of treatment with propranolol and propylthiouracil. Needle electromyography of the right and left quadriceps muscles revealed an interference to mixed pattern of decreased amplitude (less than 2.0 mV) with maximum effort. Activity at rest was not seen. The majority of the motor unit potentials were irregular, of low amplitude and short duration. Approximately 20% of the motor unit potentials were short and polyphasic. The left quadriceps was more severely affected than the right. The same findings were also seen in the right tibialis anterior muscle, but the clinically strong left biceps femoris was completely normal. The impression was that of 'electromyographic myopathy'.
Evoked potential study of the left abductor digiti minimi muscle with stimulation of the ulnar nerve revealed a normal amplitude of the evoked potential (8 mV) and no spontaneous decrement when stimulated at a rate of 3/s. Minimal posttetanic facilitation and no post-tetanic exhaustion or decrement at 3/s stimulation were observed in the four minutes after maximal voluntary contraction.
Motor and sensory conduction velocity studies revealed abnormalities in the left peroneal and left sural nerves but not in other nerves of the legs (Table) . Motor and sensory conduction velocities in ulnar and median nerves were within normal limits.
The above studies were repeated on 8 April 1974, two weeks after the first 'thyroid storm' and one week after surgery. They showed improvement of the 'myopathic' electromyogram from the right and left quadriceps muscles with almost complete disappearance of the short polyphasic and other 'myopathic' type motor unit potentials. Denervation potentials were never seen in these proximal muscles. By contrast, the electromyogram from both right and left tibialis anterior muscles, also of myopathic type in the initial study, now revealed frank denervation with fibrillation and positive sharp waves in more than two-thirds of muscle insertion sites. This was accompanied by severe loss of motor units with few remaining motor unit action potentials. The motor conduction velocities in all distal nerves of the legs were now severely affected (Table) .
Subsequent nerve conduction studies at three and five months (6 May and 17 July 1974) after thyroidectomy demonstrated further deterioration in the motor and sensory conduction velocities in the lower extremities and for the first time minimal slowing of the sensory, but not the motor, conduction velocities in the upper extremities.
MUSCLE HISTOCHEMISTRY The left quadriceps muscle was biopsied at the time of thyroidectomy (2 April 1974) two weeks after the first and six days before the second electromyographic studies. The muscle specimen was frozen for histochemical incubation and histological staining for haematoxylin and eosin, modified Gomori's trichrome, (Fig. 2) . The atrophic angular fibres were scattered almost regularly throughout the specimen in groups of variable size, interspersed with normal muscle fibres. The DPNH staining was abnormally increased in some but not all the small fibres (Fig.  3) Follow-up clinical and electrophysiological observations after subtotal thyroidectomy and cure of thyrotoxicosis showed further slowing of nerve conduction in the legs and new abnormalities in the arms, despite definite improvement in muscle strength and sensory deficit. This lack of correlation betwen nerve conduction velocities and clinical recovery has also been observed in the Guillain-Barre syndrome (Bannister and Sears, 1962; Pleasure et al., 1968) and probably represents changes in myelin thickness during remyelination.
Histochemical studies in a biopsy specimen from a proximal leg muscle showed severe muscle fibre atrophy which, like denervation, was grouped or scattered throughout the specimen and involved all histochemical fibre types. The absence of electrical denervation in this proximal muscle, although suggesting that the muscle involvement was not classical denervation, does not exclude other nerve-mediated mechanism, or early stages of denervation. Furthermore, the presence of fully developed electromyographic denervation in the distal leg muscles of our patient indicates that the same neuropathic process might have affected his proximal musculature. The alternative of an independent proximal myopathy was not supported by our histochemical or electromyographic studies except for a 'myopathic EMG'. In our view, a 'myopathic EMG' does not necessarily mean primary muscle disease since it has been frequently associated with several types of muscle fibre atrophy of undetermined nature (Warmolts and Engel, 1970) .
Since the initial electrophysiological evidence of frank denervation occurred several weeks after treatment began, the possibility that propylthiouracil may have aggravated an already existing polyneuropathy cannot be ignored. However, neurological disorders complicating therapy with propylthiouracil are rare. Vertigo, paraesthesias, and dysaesthesias have been reported (Vanderlaan and Storrie, 1955; Crile and McCullagh, 1951) . To our knowledge, objective neuropathy has not been described after its use.
Propylthiouracil, a thionamide, inhibits the incorporation of iodide into the precursors of the thyroid hormones (Solomon, 1973) . The precise mode of action of this drug is unknown (Burgi and Labhart, 1974) , but no direct neurotoxic effect has been described. However, adverse sideeffects, including agranulocytosis, are well known (McGavack and Chevalley, 1954) . In our patient, bone-marrow toxicity causing leucopenia followed high-dose therapy with propylthiouracil; hence, the drug, acting in concert with the worsening of thyrotoxicosis and subsequent 'thyroid storm', may have had a similar adverse effect on neural tissue.
In summary, we believe that our patient had a covert sensorimotor polyneuropathy as a presenting manifestation of his hyperthyroidism. The continued worsening to a 'thyroid storm' and perhaps the treatment with propylthiouracil resulted in an overt acute polyneuropathy. This polyneuropathy involved both proximal and distal leg muscles with different severity. A concomitant thyrotoxic proximal myopathy could not be separated from the muscle involvement by the polyneuropathy. This flaccid paraplegia with absent reflexes, without sphincter disturbances but occasionally with some sensory deficit, was reported at least 13 times by early European authors (Sattler, 1908) . The condition was called 'Basedow's paraplegia' by Joffroy (1894) . After these early reports, the term 'Basedow's paraplegia', to our knowledge, has been mentioned only twice in journal titles since 1940 (Sanghvi et al., 1959; Fridberg and Egart, 1970) and also by Tyler and Adams in Harrison's Principles of Internal Medicinie (1974) . We believe our patient to be another example of this rare condition.
Neural involvement in severe thyrotoxicosis is supported by Jan Waldenstrom's review of acute thyrotoxic myopathy (Waldenstrom, 1945) , a condition described by Russell Brain (Brain and Turnbull, 1938) (Millikan and Haines, 1953) .
More recently, Ludin et al. (1969) revived interest in neuropathic involvement in hyperthyroidism by reporting eight patients with a 'neurogenic' electromyogram in distal leg muscles. They postulated that their patients had a subclinical polyneuropathy. Later, Chollet et al. (1971) mentioned two cases of thyrotoxic goitre and polyneuropathy with definite slowing ofnerve conduction. Previously reported electrophysiological studies in thyrotoxic myopathy (Harvard et al., 1963; Ramsey, 1965) 
